Higher education is mandated to document student learning outcomes and ePortfolios have been offered as a panacea for assessment, evaluation, and accreditation. However, the student voice regarding the value students construct from building and utilizing web-based electronic portfolios (ePortfolios) in higher education has been sparse or non-existent in a number of disciplines. In the current study, a total of 459 undergraduate and graduate students' perceptions were collected through structured surveys, reflective journals, emails, and reflection papers. This mixed methods study reviews the historical foundations of contemporary web-based ePortfolios within a constructivist theoretical frame and presents four case studies from two universities in southwest USA from four disciplines (education, industrial technology, chemical engineering, and human resource development). A compilation of research findings from the four case studies yielded 27 categories that were later condensed through cross-case analysis resulting in five emerging themes: career-focused, big picture of learning, social and visual learning, enablers of ePortfolios, and barriers of ePortfolios. Each theme is discussed and illuminated by extracts of student work and supported by relevant literature. Recommendations include greater communication with students regarding expectations and requirements of the ePortfolio, providing student and faculty training on web-based ePortfolios, and forming a community of practice.
Introduction
Pivotal shifts in higher education are affecting administrators, faculty and students. One current change in higher education is the call by stakeholders for more accountability for student learning outcomes (Gansemer-Topf & Schuh, 2006; Jarrott & Gambrel, 2011; Lowenthal, White & Cooley, 2011) , while another move involves the increased need to prepare students for their future careers in a difficult job market for graduMaterial published as part of this publication, either on-line or in print, is copyrighted by the Informing Science Institute. Permission to make digital or paper copy of part or all of these works for personal or classroom use is granted without fee provided that the copies are not made or distributed for profit or commercial advantage AND that copies 1) bear this notice in full and 2) give the full citation on the first page. It is permissible to abstract these works so long as credit is given. To copy in all other cases or to republish or to post on a server or to redistribute to lists requires specific permission and payment of a fee. Contact Publisher@InformingScience.org to request redistribution permission. Figure 1 depicts the evolution of ePortfolios over three generations beginning with the connection to desktop computer technology available in the 1990s (which made it possible for artifacts to be stored digitally for the first time), to the advent of the World Wide Web (Web) where Web 2.0 tools made it possible to create ePortfolios with rich media that could be shared with others (through the technology) and then to the utilization of sophisticated integrative technologies and devices for creating and displaying contemporary ePortfolios within the technology. These dynamic integrative spaces facilitate collaboration for sharing and commenting on artifacts (Barrett, 2007 (Barrett, , 2011a Delello & McWhorter, 2013; Kapp & O'Driscoll, 2010; McWhorter, 2010 McWhorter, , 2012 Light et al., 2012) .
Figure 1. Evolution of Enabling Technologies for ePortfolios
Web-based ePortfolios fit well with the constructivist philosophy of education where students can create their own meaning using platforms for student-authored content and without being restricted by organizational boundaries (Cotterill, White, & Currant, 2007; Light et al., 2012) . As the web-based ePortfolios are student-owned their usefulness is expanded to include lifelong and lifewide learning (Chen, 2009) . Also, new web-based ePortfolio platforms such as Pathbrite (http://pathbrite.com ), MyEdu (http://myedu.com ), GoogleSites (http://sites.google.com ) and TaskStream (http://taskstream.com) allow for students to be both content creators and curators (Delello & McWhorter, 2013) as they develop their ePortfolio and choose what items (artifacts) to include. The contents of a typical Web-based ePortfolio vary, depending on its purpose and context. For example, an ePortfolio may be used to facilitate job search and thus include materials that support particular credentials sought by an employer and valued by the industry. This type of an ePortfolio may incorporate samples of work, a list of references, a resume, contact information, statement of career goals, and other evidence to demonstrate that the ePortfolio author is qualified for the job they are seeking. Another type of an ePortfolio may showcase work connected to the assessment of a course or a program, or institutional outcomes. EPortfolios used for assessment may prompt student writers to include samples of their best work, develop reflections about the value of the items in the portfolio, and organize the portfolio around outcomes. Thus, the purpose and context of use heavily influences the contents and the design of the ePortfolio.
Assessment and Accountability
Standardized tests, as well as traditional teacher-made tests, give information about student learning, yet they do not provide a holistic picture of what a student knows, and their learning process. According to Rohlheiser and Ross (2012) , teachers and administrators are now experimenting with alternatives to supplement traditional testing so that "performance assessment, portfolio collections, classroom observation, peer assessment, and self-evaluation are joining the unit test and the final exam in the repertoire of the skillful teacher" (para. 1).
Most institutions use a combination of evaluative tools and approaches including nationally standardized tests, surveys, and authentic assessment instruments such as portfolios and rubrics (Banta, Griffin, Flateby, &, Kahn, 2009, p. 4) . Hart Research Associates (2009) found that 72% of the members of the Association of American Colleges and Universities (AACU) assess learning outcomes across the curriculum, and that 42% of these institutions used ePortfolios as an instrument for assessment.
According to Lowenthal et al. (2011) , ePortfolios have the potential to shift the focus from the traditional checklists used in summative assessment to a more formative approach. Barrett (2005) suggested that ePortfolios place an emphasis on student reflection, collaboration and individuality; the author described ePortfolios as an assessment for learning rather than an evaluation of learning (see also Chambers & Wickers, 2007) . Similarly, Pelliccione and Dixon (2008, p. 759) saw the ePortfolio was as "an effective means of gaining powerful feedback from students in terms of their ability to develop and achieve learning outcomes" that allowed students to "selfassess against outcomes and develop high order skills in critical reflection". A number of scholars are devising ways to strategically leverage the ePortfolio as formative and summative assessment instrument. For instance, Egan (2012) offered information on how both formative and summative evaluation could be garnered through proper tool selection as well as the operationalization of an online course.
In order to demonstrate that quality standards are being met by an institution or specific academic program, institutional and programmatic accreditation can be obtained. Institutional accreditation is granted by regional or national accreditors through a demonstration of institutional effectiveness, i.e., meeting standards that address the needs of society and students as established by the higher education community. For example, both institutions involved in this study are accredited by the Southern Association of Colleges and Schools Commission on Colleges (SACS). SACS requires institutions to include student learning outcomes, assess the extent to which the outcomes are achieved, and provide evidence of improvement based on analysis of the results in educational programs (SACS, 2010) .
Program-level outcomes depend upon course and unit outcomes as part of the design of a course or learning experience. EPortfolios can be designed to meet course learning outcomes, which in turn are aligned with program outcomes and typically aim to address both institutional effectiveness requirements, and program accreditation requirements (Tubaishat, Lansari & Al-Rawi, 2009 ).
While institutional assessment focuses on both learning for a lifetime and integrative learning, reaching the assessment goals is challenging. Integrative and lifelong learning objectives are often difficult to assess because mastery requires examining the degree of learning across the curriculum and ensuring that complex and deep intellectual learning has occurred. An institutional or assessment portfolio can be a placeholder for capturing and archiving broad and deep learning experiences and for streamlining assessment efforts by organizing reflections and artifacts according to learning outcomes (Kahn, 2001) ; as noted in Lowenthal et al. (2011) "Much of the value of a portfolio (whether electronic or not) depends on how, when, and why students create, submit, and have their portfolios evaluated" (p. 62).
Career Connections
Universities are feeling pressure from the public to be relevant and provide a curriculum that prepares students to enter a challenging job market (Tubaishat et al., 2009 ). Employers expect college graduates to be prepared and have readiness for essential work tasks. The ePortfolio can be utilized to gather together collection of evidence in support of abilities and competencies (Okoro, Washington & Cordo, 2011) , i.e., the ePortfolio as a learning tool can also be used to showcase job skills and readiness (Whitworth, Dearing, Hardy & Jones, 2011) .
A portfolio can connect the two sides of an individual's life, becoming more personal than a resume, but more professional than a personal Web site (Cambridge, 2008) . The traditional resume is not the best hiring device for representing a student's qualifications in the 21 st century (Pathbrite, 2012, para. 3) . A professional ePortfolio "allows students to construct professional identities and to display narratives significant to potential employers" (Graves & Epstein, 2011) and is useful for capstone classes "to assist students in integrating knowledge across [their] discipline and showcasing their learning to potential employers" (Gill & Ritzhaupt, 2013, p. 69) . Further, Buzzetto-More (2010) found that the majority of students who created an ePortfolio were interested in showing it to potential employers.
EPortfolios prompt students to become more aware of what they know and how they have learned it, thus preparing them to negotiate the new contexts they will encounter in future contexts and workplaces: "When students leave the university to enter their workplace, they not only need to learn new genres of discourse but they also need to learn new ways to learn such genres" (Freedman & Adam, 2004, p. 334) . Students can develop their own a professional brand -a "combination of personal attributes, values, strengths, and passions" (Guiseppi, 2010, para. 5) while creating an online presence.
Learning Theories
There are many paradigms when considering an underlying theoretical framework in regards to using ePortfolios (Barrett & Wilkerson, 2004) . The Association for Learning Technology (ALT) noted that emerging technologies need to be led by learner-centered pedagogy while promoting an independent and reflective approach to learning (ALT, 2004) . According to Paulson and Paul-son (1994) , the portfolio "is a learning environment in which the learner constructs meaning ... that meaning varies across individuals, over time, and with purpose" (p. 36). From a constructivist perspective an ePortfolio delivers content to users while enabling user-constructed knowledge (ALT, 2004) . Therefore, learning is active and "all knowledge is unique to the individual, whether acquired from lecture and text or discovered through experience" (Swan, 2005, p. 2).
Furthermore, an ePortfolio is often used "for communication and interaction with teachers, mentors, peers, colleagues, friends, and family" (Greenberg, 2004, p. 28) . Derived from the work of Vygotsky (1962) , social interaction is at the heart of learning where "meaning is constructed through communication, collaborative activity, and interactions with others" (Swan, 2005, p. 5) . Garrison, Anderson & Archer (2000) noted that the "construction of meaning may result from individual critical reflection but ideas are generated and knowledge constructed through the collaborative and confirmatory process of sustained dialogue within a critical community of learners" (p. 91). Therefore, both constructivism and social cognition theories are relevant to this study of ePortfolios and will be utilized to analyze and interpret the data of individually constructed ePortfolios that are shared with others in a dynamic web-based environment.
While progress is being made in identifying common learning outcomes, institutions of higher education are struggling to assess student achievement using these standards (Banta et al., 2009, p. 5) . Earlier, Ayala (2006) noted that there was limited research on students' perception and opinions on the use of ePortfolios; rather, research has typically focused on the views of faculty and administrators. Thus, additional research is needed to "differentiate between student-owned [Web-Based] electronic portfolios and the [typical] assessment systems used to record evidence of students' progress toward meeting these standards" (Barrett, 2005, p. 7) . The current study contributes a substantial number of student voices describing their experiences in creating and utilizing ePortfolios in the higher education classroom. It is our hope that our study provides evidence of the value of ePortfolios in this context.
Methods of the Study
The research methodology of the study is based on a multi-case study approach. Yin (2003) defined case study method as empirical inquiry that "investigates a contemporary phenomenon within its real-life context" (p. 13). According to Creswell (1998) a case study is a "bounded system" focused on issues illustrated by the case (or cases) (p. 249). This qualitative case study falls within the constructivist paradigm which, according to Lauckner, Paterson, and Krupa (2012) , builds on "collectively agreed upon and diverse notions of what occurred" (p. 5). According to Stake (2006) , when multiple cases are chosen, the researcher situates the case within the larger context hoping that issue-relevant meanings will emerge (cross-case). Cross-case design "promotes theoretical reflection on the findings" (Bryman & Bell, 2011, p. 63) and when chosen well, the cases can provide a diversity of contexts (Stake, 2006) .
Research Design
The two institutions of higher education in the southwest United States involved in this study, and the five affiliated researchers had used ePortfolios for the purposes of accreditation and program evaluation, or as a major course assignment. As each of the four disciplines (education, industrial technology, chemical engineering, and human resource development) taught by the researchers embodied different academic backgrounds, a collaborative partnership was formed to investigate further the meaning that students placed on the use of ePortfolios in higher education. The case study, used as the primary research strategy, explores the issues and challenges of implementing ePortfolios as a tool for enhancing student learning, and supporting program or institutional accountability.
McWhorter, Delello, Roberts, Raisor, & Fowler The following two research questions guided the study:
1. According to student perceptions, how were ePortfolios used across disciplines in higher education settings?
2. What are the commonalities in ePortfolio practices across disciplines?
Data Collection
A total of 459 undergraduate and postgraduate students participated in the research (Table 1 ). The data collected included existing documents (such as student reflection papers, student emails, student reflective journals), and student survey data. Although this research involved surveys, the goal of the study was to look at all of the documents as part of a story rather than merely for quantitative results. Permission for this study was granted through the Institutional Board Review (IRB) at both a Research I University (a national university with a full range of degree offerings including doctoral degrees and highly committed to research) and a Regional University (institution offering a full range of undergraduate programs with some master's programs but few or no doctoral programs, see U.S. News & World Report, 2013). 
Data Analysis
The purpose of this study was to understand the meaning that student participants placed on ePortfolios within the higher education classroom. To this end, the team of researchers focused on the way student participants described their experiences of creating and utilizing ePortfolios in their higher education courses. To analyze the data collected in this study, an inductive analysis method, one where data is gathered by the researchers to build concepts (Merriam, 2009) , was used whereby analysis required the uncovering of the meaning embedded in the data and making it explicit (Lincoln & Guba, 1985) . In the current study, patterns were sought from the participants' words that encapsulated "general explanatory statements" (Potter, 1996, p. 151) . The method was also interpretive: the research team attached meaning to the data that included making inferences, extrapolating lessons learned, and refining researcher understanding of the phe-EPortfolios -A Cross-Case Analysis nomenon -student perceptions regarding the creation and use of ePortfolios in the higher education classroom (Hatch, 2002) .
A systematic approach was used in this inductive, interpretive analysis conducted as both withincase and cross-case analysis (Stake, 2006) ; each of the four cases was analyzed individually and then a cross-case analysis was performed looking into commonalities and any relevant differences/outliers in the cases (exceptionalities).
After the data were collected by the researchers they were converted into digital transcripts for the purposes of the analysis. Each transcript was read by the researchers to independently gain familiarity with the data (Ruona, 2005) . As suggested by Bazeley (2007) , the qualitative data analysis software, NVivo 10 (QSR.org), can aid the researchers in managing the coding process, storing research memos, and facilitating the connection of concepts and commonalities acrosscase of the cumulative data and therefore was used in this study.
The data were initially coded in NVivo independently by two of the researchers (who had extensive experience with the constant comparative method as described by Lincoln and Guba, 1985 , as well as with the use of NVivo 10) resulting in 27 preliminary codes and in reducing the data (as items with similar topics were clustered and existing data was subsequently re-coded). The specific process is described below.
In the current study, to begin the analysis process the collected data was first uploaded as a transcript into NVivo 10, then unitized or separated into "units of information" (Lincoln & Guba, 1985, p. 344 ) which could be a word, sentence or paragraph. The unit was highlighted, assigned to its own "node" (an NVivo term for code) and given a descriptive code name. The data coding process utilized the constant comparative method (see also Fram, 2013) . More specifically, as each next piece of unitized data was examined, it was compared to the previously coded data to decide if it fit an existing code (described as "look/feel like", p. 347) or if it was different enough to warrant a new code. If the same, it was given the same code descriptor as the first. But, if different, it was assigned a new code (node).
The process continued until each transcript was coded in its entirety. Next, all codes were viewed on a report. Codes were then examined and categories constructed by grouping two or more of the codes together; then, a rule for inclusion was formally written for each category to summarize the meaning that was contained within the data for that particular category (see also Maykut & Morehouse, 2002) . A total of 27 categories were assigned. Finally, a cross-case analysis was conducted revealing five emerging themes from the entirety of the data analyzed (Stake, 2006 ). An overview of the analysis process is shown in Figure 2 .
Figure 2: Process of Analyzing Student Comments with NVivo 10
Analysis of Case One involved the examination of online surveys from Qualtrics (qualtrics.com), an online survey management system allowing the researcher to create, launch, and easily analyze surveys. Specifically, transcripts were created from the open-ended survey responses while the quantitative questions utilized the platform to run reports on statistical data generated from six Likert-scale questions. The transcripts were further analyzed utilizing NVivo 10 to look at patterns in the data.
Case Two involved comments extracted from student reflection papers concerning the creation and usage of ePortfolios. In Case Three, student comments about ePortfolios were examined while Case Four involved student reflections from student journals, the ePortfolios themselves, and personal communications with the instructor in the form of emails. Each of these sets of data from Cases Two, Three, and Four were independently extracted, coded, and categorized using the NVivo 10 software platform.
Trustworthiness Criteria
Trustworthiness refers to the merit of a qualitative inquiry (Kreftling, 1991) and is the result of "rigorous scholarship" (Padgett, 1998, p. 92 ) that includes the use of defined procedures (Lietz, Langer & Furman, 2006) . Trustworthiness in qualitative inquiry is essential because it demonstrates that findings of the study authentically reflect meanings described by the participants in the study" (Lincoln & Guba, 1985) . Henning (2004) recognized that within the constructivist point of view, experts may draw different conclusions from the same dataset. To that end, the researchers utilized a number of strategies over an extended period of time to promote trustworthiness. Strategies utilized by the research team that promoted trustworthiness (Merriam, 2009) included triangulation, stakeholder checks, research memos, audit trails, and the use of a research team. Each of these trustworthiness criteria will be discussed next.
For triangulation (the use of multiple sources of data), various sources of data included surveys, reflective journals, emails, and reflection papers that had been collected and analyzed. Stakeholder checks (utilizing individuals with an investment or a stake in the research findings) involved discussions with college-level stakeholders (university administrators, faculty, and instructional specialists) who were involved in the creation of the survey and the collection of the survey responses (Thomas, 2003) .
Another strategy utilized in this study was research memos (informal analytical writings) that were used by each of the researchers to reflect on their "hunches, interpretations, queries, and notes" (Morrow, 2005, p. 256) and were shared with the rest of the team at the various stages of data analysis. Audit trails (the systematic collection of records accumulated from the study) were also utilized as a strategy to enhance the trustworthiness of the study and included collecting raw data, analysis products, team meeting evidence, and process notes (Lincoln & Guba, 1985) .
The research team approach also promoted trustworthiness. Lincoln and Guba (1985) noted that when conducting a complex qualitative study the advantages of using teams "are so overwhelming that teams ought to be used" (p. 237). In the current study, the research team (which represented multiple disciplines) shared numerous tasks such as data collection, analysis, and auditing and provided mutual support through a lengthy research process. The research team approach was very useful during the several iterations of analysis, to review the student data to identify commonalities and exceptionalities/outliers (Stake, 2006) . The team took a number of opportunities to debate, discuss and share codes that emerged in their analysis; the codes signified the student participants' views of the use of ePortfolios in the classroom.
Data Collection: Four Individual Case Studies
The data for this study was collected from four disciplines: teacher education, industrial technology, chemical engineering, and human resource development. These cases are presented next.
Case 1: Pre-Service Teacher ePortfolios
The use of ePortfolios in teacher education has taken a noticeable role in measuring teacher candidates' competencies (Barrett, 2004; Ntuli, Keengwe, & Kyei-Blankson, 2009; Lin, 2008) . EPortfolios, matched to state and national standards, have become a primary way to capture authentic evidence of pre-service teachers' understanding of learning and teaching (Lorenzo & Ittleson, 2005) . Also, Lin (2008) explored the effectiveness and value of ePortfolios in pre-service teacher education whereby the students indicated that ePortfolios were meaningful for the synthesis of learning experiences and demonstration of growth throughout their program. Further, ePortfolios fostered a greater desire to connect with peers while motivating students to create a unique, personal product. Although previous studies have documented the use of ePortfolios for accountability and accreditation purposes, further research is needed considering perceptions of teacher candidates (Penny & Kinslow, 2006) on the "value and purpose of electronic portfolios, and whether the benefits extend to the classroom and enhance student learning" (Barrett, 2004, p. 5) .
The purpose of this study was to examine the perceptions of elementary education majors enrolled in their final semester of student teaching using the ePortfolio platform TaskStream (www.taskstream.com). According to TaskStream (2012) , the ePortfolio platform has the capability to assess student learning and program outcomes that prepare students for lifelong learning.
Data collection method
In the College of Education, at one regional university, a teacher preparation program was organized around the framework of the Commission on Behavioral and Social Sciences and Education National Research Council, which recommended that classroom environments were learner, knowledge, assessment, and community centered (Lamb, Geiger, Morrison, Lewis, Thomas & Wright, 2010, p.14) . The education faculty worked to implement a logical and effective program adopting the ten The Interstate Teacher Assessment and Support Consortium (InTASC) principles for beginning teachers as learning outcomes for the teacher preparation program and the National Educational Technology Standards (NETS) of the International Society of Technology in Education (ISTE). Program components were also aligned with the State's Essential Knowledge and the State Board for Educator Certification standards.
As students moved through four phases (two-years) of a teacher education preparation, they were required to document evidence of their learning including classroom assignments, teaching reflections, and supportive artifacts using a Professional Teacher ePortfolio. The purpose of the ePortfolio platform was to: 1) meet the Teacher Education Accreditation Council (TEAC) accreditation requirements; 2) provide students a repository to store evidence of their learning based upon the InTASC model of core teaching standards; and 3) document student growth and reflection from the beginning to the end of their pre-service program. The ePortfolio consisted of four major tiers (Personal, Reflections/Evaluations, Technology, and Professional) incorporated into education courses with each course containing specific assessment performance measures, matched to both student learning outcomes and accreditation requirements (see Figure 3 ).
Figure 3: Requirements for the Pre-Service Teacher's ePortfolio
The comprehensive ePortfolio was evaluated as part of the teacher education course by faculty members for each course using a rubric aligned with the TEAC standards (TEAC, 2009 ). This allowed instructors and students to collaborate on methods of best practice and provide reflective feedback to students regarding their assignment submissions.
This study used survey data to examine the perceptions of 310 elementary education majors (preservice teachers). The survey included six Likert-scale questions to evaluate the usability of the TaskStream system as perceived by students. The survey gave students the opportunity to provide reflective comments upon their experience using the ePortfolio as part of their educational experience. Four groups of survey data were collected for academic purposes, each semester, from the Fall of 2010 through to the Spring of 2012.
Findings and discussion
Data gathered from students surveys in this case study are shown in Table 2 . The primary issue that surfaced was that of usability (ease of use of the technology). Over the two-year period, approximately 85% of respondents indicated that TaskStream was easy to use; however, when given the opportunity to provide additional comments regarding TaskStream, students noted concerns regarding the ease of use. A second finding was based upon training. All four groups reported the training videos and handouts were fairly easy to use (75%)
; however, open-ended responses conveyed the students needed additional training to implement ePortfolios effectively. The individual subscription cost of TaskStream purchased by each student was an issue with them. Comments provided by students reflected a negative attitude toward TaskStream stating that it was too costly and time consuming. The final set of comments reflected TaskStream connecting the classroom to their future career. The results were generally favorable; however, questions were raised as to whether supervisors or principals valued the ePortfolio process and product. EPortfolios -A Cross-Case Analysis
The four major categories emerging from the analysis of the survey data were subsequently named: Usability, Training Needs, System Issues, and Connections to Career (Table 3) . 
Category Selected Participant Data Excerpts
Usability  "TaskStream was a great tool, but it needs some improvements on its spellcheck and the overall presentation of the electronic portfolio" (T0035, 2012, p.3).  "The electronic portfolio is sometimes hard to navigate and figure out how to submit work" (T003, 2012, p.1).  "I enjoyed using TaskStream and I feel that it helped keep me organized, however it was difficult to load documents sometimes if they were too large. I had to break them up from time to time to get them to fit" (T0075, 2012, p.5).
Training Needs
System Issues
Connection to Career
 "TaskStream could be a great tool for students in the education program, however, the overall lack of knowledge at the university on how to use the Website and [its applicability] was disappointing" (T0021, 2012, p.2).  "The how to documents that were included on Blackboard were an excellent tool" (T0037, 2012, p.3).
 "Love TaskStream... minus the fact that we will lose it all after our time is up" (T0015, 2012, p.1).  "DO not force students to pay for a programme that is required" (T0022, 2012, p.2).  "The whole issue of having to submit work for evaluation is a pain" (T0049, 2012, p.5).
 "I don't agree with having to turn in an electronic portfolio during student teaching. Many of the principals I have spoken to say that they don't have the time to look over the portfolios" (T0032, 2012, p.3).  "TaskStream was beneficial for me to use during my teaching experience but will not benefit be later on in my teaching career" (T0044, 2012, p.4).  "I loved using TaskStream and want to continue using it for my own classroom" (T0073, 2012, p.6).
In summary, the survey data suggest that although students generally found TaskStream easy to use and a valuable repository for coursework, technology concerns existed and students recommended additional training early in their program. Concerns were raised about the TaskStream platform being worth the costs or beneficial for securing future employment. As a result of feedback, students were no longer required to create an electronic portfolio within TaskStream; however, students continued to submit assignments to instructors through email for feedback and evaluation.
It is evident from student data in this case study that creating an ePortfolio requires support and buy-in from both faculty and students. As the accreditation process across the nation continues to be paramount, ePortfolios are useful mainly for reporting purposes rather than for a focus on individual student learning. The challenge lies in collecting valid representations of authentic learning while maintaining rigorous accountability standards.
Case 2: Web-Based ePortfolios in Industrial Technology
Industrial Technology is a field of study designed to prepare technical and management professions for employment in manufacturing and distribution industries, education, and government. Further, Industrial Technologists work with senior management and engineers in the production environment to facilitate application knowledge (ATMAE.org). Industrial Technology programs are designed to prepare technical professionals for the work environment (Scott & Boyd, 2008) .
The use of electronic portfolios (ePortfolios) in the STEM (Science, Technology, Engineering and Math) fields is evident in the literature. For example, Blicblau (2008) described the use of the ePortfolio for a capstone project for Engineering Education for the purpose of developing communication skills for working within an industrial environment, learning and self-evaluation. Also, Herman and Kirkup (2008) (Obermier, 2005) , no literature was found on ePortfolios for student use in the field of Industrial Technology.
The purpose of the current case study is to gather empirical evidence of Industrial Technology students' perceptions of using Web-based ePortfolios for learning. The next section describes specific methods used to gather student data.
Data collection method
Data collected from Industrial Technology Majors at a regional four-year public university in the U.S. are included in this study. Data was gathered retrospectively from two semesters (Fall 2011-Spring 2012) of an Industrial Technology course designed for seniors in a capstone course. The course is a culmination of their program and gateway to the workplace. The integrated ePortfolio is constructed in a one-hour required course taken concurrently with the Capstone Experience class for Industrial Technology majors and is designed to synthesize learning across the Bachelor of Science degree in Industrial Technology and showcase relevant projects to use in the job search process.
An integrated Social Web-Based ePortfolio System constructed in the course included the students' use of: 1) a LinkedIn social networking profile (LinkedIn.com) coupled (through an embedded URL) with, 2) a web-based repository of the students' choice such as Google Sites, Academia.edu, SlideShare.net, or similar web-based program for showcasing learning artifacts from their course of study with personal reflections on the project. This system allowed for social networking with classmates, instructors, staff at the university, leaders in the community and experts in the field by connecting individually or within professional group and also for commenting and describing their artifacts (See Figure 3 ).
Figure 4: Integrated Social Web-Based ePortfolio System
Forty-two reflection papers were examined and comments about the process of the construction of their ePortfolio system were extracted and will be presented next.
Findings and discussion
Reflection papers from forty-two Industrial Technology students from three sections of the Capstone Experience/ePortfolio course were examined and reflections specific to the creation of their ePortfolio were extracted, coded, and categorized using the NVivo 10 qualitative analysis software program (see (QSR.com). Selected excerpts from student reflection papers are highlighted in Table 4 .
The five categories that emerged from this case study are: Academic Honesty (the notion that students must give credit where credit is due, in writing and online), Career Focused (i.e., an ePortfolio is useful for illuminating professional expertise and experience and utilizing the ePortfolio as a tool for employment), and Web-based ePortfolios for Professional Networking and Collaboration (social web-based ePortfolio system) allows for connecting with others in a professional way. The remaining two themes are: ePortfolio Builds Personal Brand (establishing a professional online presence allowing for the publishing of original work in cyberspace), and Satisfaction from Creating an ePortfolio (student feels pride or gains enjoyment from creating an ePortfolio).
Overall, the data reflect that the Capstone students were motivated by a socially networked Webbased ePortfolio system, allowing for connecting to classmates, instructors and the community of present and future employers and also showcasing their projects to share with others. Many students reported utilizing Facebook for their personal networking needs but had not realized that a professional online presence was important until they completed their ePortfolio and subsequently reflected about their learning and its usefulness as a professional. Career-Focused  "Creating a LinkedIn.com account along with the Academia.edu account helped me to realize that businesses can see me as a professional, rather than a profile on a social media Website" (ITP026, 2011, p. 11).  "The Capstone class and the ePortfolio were a great way to update our current resume and profiling skills by utilizing LinkedIn" (ITP030, 2011, p. 4).
Web-based ePortfolios for Professional Networking and Collaboration  "Using LinkedIn, I was able to connect with different students from my major and even the university already in the professional sector, and could then pass along my resume or alert me to potential job interviews" (ITP027, 2011, p. 5).  "The most beneficial part of the entire course was the introduction to LinkedIn.com. I never realized this network existed…I found several people that I knew…even friends from my military service. This is really a fantastic find, especially since the field of work that I am experienced in is very small" (ITP029, 2011, p. 8).
ePortfolio Builds Personal Brand  "Learning how to make an online profile in LinkedIn to show future employers, and then to network with other students was very helpful to get my name out in the world" (ITP027, 2011, p. 5)  "In the professional world, your digital presence can be used positively…a well-managed social media account, continuously monitored…can make the best of technology and add strength to your professional image" (ITP033, 2011, p. 10).  "I like having my best school projects on display for the world to see on my Google Site. Someone could possibly be impressed to see the effort I put forth in m projects" (ITP003, 2011, p. 12).
Satisfaction from Creating an ePortfolio
 "I created a wonderful ePortfolio I am proud of" (ITP001, 2011, p. 9).  "Another aspect of the class I found interesting, if not fun, was the creation of my LinkedIn account and Google Site" (ITP003, 2001, p. 7).
Case 3: Technical Communication in Chemical Engineering
Electronic reflective portfolios are utilized as a means of assessing learning across the curriculum and are used to assess writing competencies essential to both course and program-level outcomes. Program-level outcomes for engineering students from the Accreditation Board for Engineering and Technology (ABET) include problem-solving, critical thinking, and strategic planning as well as the ability to communicate effectively in various professional contexts. The ePortfolio serves as an ideal instrument in a technical communication course for reflecting and writing about program-level (ABET) outcomes, reinforcing the outcomes while honing essential professional writing skills. Reflective ePortfolios facilitate: 1) student understanding of concepts across the curriculum; and 2) assessment of course, program, and institutional learning outcomes, particularly those met through high-impact learning experiences (capstone courses, internships, service learning, etc.), experiences in which traditional assessment methods may not adequately represent or reinforce what a student has learned (AACU, 2011; Peet, 2010) .
Students in an engineering communication course must be able to practice essentials of technical communication (style, genre, organization, development, design, and convention), while addressing different rhetorical contexts (different audiences and purposes that influence the message and its delivery). Reflective ePortfolios prompt students to become more aware of what they know and how they learned it, thus preparing them to negotiate the new contexts they will encounter in future academic contexts and workplaces.
In addition, research supports that integrative learning portfolios help students develop a positive professional identity. Developing this professional identity is facilitated through an ePortfolio through prompts eliciting reflection about how students see themselves as professional communicators and the likely continued use of the ePortfolio beyond the classroom. The ePortfolio developmental process "helps to bridge external expectations and events to internal evaluations … helping students see connections between courses and helping them to learn about the professional context" (Eliot & Turns, 2011, pp. 635-636) .
The purpose of this case study was to determine if a web-based reflective integrative learning portfolio could be designed to address course and program-level outcomes and to determine students' perceptions about how well the ePortfolio helped them meet these outcomes.
Data collection method
Eighty-four students, ranging in age from 19 to 23, enrolled in an undergraduate technical communication course within a Department of Chemical Engineering at a Research I university used a reflective portfolio, the ChemE-folio, requiring students to write extensively about their knowledge and experience. Students had the option of selecting the presentation media, online or print, for producing their portfolios; if electronic, they selected ePortfolio software of their choice (i.e. Google Sites, Weebly, iWeb).
Most students chose the Google Sites ePortfolio platform (Sites.Google.com) for their ChemEfolios. Students used a template (organized by outcomes, both institutional and program) to facilitate the creation of an ePortfolio while permitting them the freedom to design the final product as they desired. Students chose to make their ePortfolios either public or private. The specific objectives for the assignment applied critical thinking and writing, as prompts required students to reflect in depth on their knowledge and experience and communicate their discoveries through reflective writing (moving from tacit to explicit understanding of their learning experiences).
Evaluation of assignment outcomes required determining how well the ePortfolio demonstrated significant writing competencies: well-developed short essays, supported by clear, substantial, relevant evidence, communicated through coherent paragraphs and a professional writing style. Though the ePortfolios created in this course were not used to determine how well program-level outcomes were met, the reflective questions students answered came directly from the programlevel outcomes. Assessment of these ePortfolios, then, focused on how well the students demonstrated strong writing competencies, the primary goal of the course.
Post surveys were used to assess students' experience with particular technologies. The structured post-surveys are utilized in this case study to illustrate student perceptions of the use of an ePortfolio. Post-surveys were collected during Fall 2011 and Spring 2012 semesters.
Findings and discussion
Seven main categories derived from the seven structured questions in the post surveys of student participants were examined. The data reflects that students saw value in their ePortfolio beyond immediate use of an assessment of their writing and organizational skills in a course. However, many confessed they did not know if they will utilize it when job searching, but most students valued what they learned about themselves through the process of directed reflection. They also demonstrated an understanding how these skills could transfer to broader contexts.
The challenges of the ChemE-folio included the students' not grasping how to apply technology options for controlling privacy: "I don't like having my personal information/my information online, viewable to public" was one of the comments of the "unlikely" surveys ("unlikely to use the ePorfolio in the future"). Also, many felt the creation of an ePortfolio was time-consuming if not used across other courses. Selected excerpts from the survey are presented in Table 5 . These excerpts came from the structured student post surveys.  (Likely) "In order to continue to use it, I must be proactive at updating. Also, I want to get feedback from professionals in the workforce whether they like it or would use it to investigate me" (CEP022, 2011, p. 1)  (Very likely) "I would like to use this page as a professional site once I begin my career. By tracking my accomplishments as they happen, I believe highlighting them later will be easier" (CEP078, 2012, p. 1).
Ways the pre-made template helped to create ChemE-folio  It helped me focus more on my content, design, and formatting rather than having to spend too much time on actually building a site from scratch-i.e., dealing with hyperlinks (CEP067, 2012, p. 1)
What liked most about creating your ChemE-folio  "I like that it consolidates all of my experiences and shows them off as desirable traits or skills" (CEP049, 2011, p. 1)  "It will set me apart in the eyes of recruiters" (CEP048, 2011, p. 1)  "At the end of the day, I have a Website of my own" (CEP069, 2012, p. 1) Liked the least about creating ChemE-folio  "Being forced to write it although in hindsight I am glad for it" (CEP011, 2011, p. 1).  "The freedom was challenging" (CEP049, 2012, p. 1).  I wish I would have put for time into it-but going to continue to edit it!" (CEP038, 2011, p. 1).
Case 4: Web-Based ePortfolios in Human Resource Development
Human Resource Development (HRD) is a process for unleashing human expertise through organization development and personnel training and development for the purpose of improving performance (Swanson, 2009 ). According to Roberts (2011) , most HRD programs primarily reside in Colleges of Education, with a few in Colleges of Business and the remainder in a variety of colleges ranging from Agriculture, Communications or Technology. These findings are consistent with those of Li, Nimon and Allen (2008) and with those of Kuchinke (2002) .
The literature examining the use of ePortfolios in HRD is very limited. McWhorter and Bennett (2012) compiled a literature review examining the role of ePortfolios in facilitating the transition from higher education to the workforce. Also, Bennett, McWhorter and Sankey (2012) examined the use of ePortfolios as a tool in graduate medical education programs.
Due to the dearth of empirical studies regarding the use of ePortfolios in the field of HRD, the purpose of the current case study is to gather empirical evidence around the use of web-based ePortfolios in HRD for gathering students' perceptions of using ePortfolios for learning. Specific methods used to gather data are presented next.
Data collection method
Data collected from twenty-three PhD students in a HRD program within one cohort at a regional university in the U.S. are included in this study. The majority of these students (91%) had completed at least twenty-four hours of their doctoral program when the ePortfolio was created. The data were collected approximately half way through their course work in the program. The webbased ePortfolios were developed as a part of the requirements of two courses. Data were collected in the summer of 2012. The students were given a grading rubric for the ePortfolios listing required items such as Introduction, Short Biography, Vita, Major Projects, Research Interests, Professional Organizations, Awards, Publications/Presentations, and a Verification Statement of the accuracy of the information. Student reflections on the construction of web-based ePortfolios were collected retrospectively from reflective journal entries, the ePortfolios themselves, and personal communications in the form of emails.
Findings and discussion
Nine categories emerged from the student reflection data. Each is highlighted in Table 6 with selected student extracts. A brief discussion follows thereafter.
The nine categories that emerged were overall not surprising given the nature of ePortfolios. However, the most satisfying finding for the instructors of the course were two categories that emerged from the study: and Self-Reflection (looking back on what they had accomplished in their prior year of doctoral study) and ePortfolio offers a "Big Picture" of Learning (ePortfolio creation facilitates the visualization of future needs in the last year of their doctoral program and also their future career) because those categories encompassed the impetus for the project from its onset. HRDP09, 2012, p. 21) .  "For a class exercise it makes sense to lock us into the structure they provide, but from my perspective, it seems too rigid (HRDP002, 2012, p. 12).
Repository for Now and Future  "Thanks for making this available to us [I am] building a great repository for future reflection" (HRD001, 2012, p. 8).  "As with planning one's long term research agenda, I believe it will be both critical and helpful to keep the continued development of my ePortfolio in the back of my mind as I select my project work in future classes" (HRDP012, 2012, p. 11).
Time Factor  I would say that I have at least 20 hours into researching and building this project. It is my hope that it is a superior product" (HRDP007, 2012, p. 19).
Self-Reflection  "I have learned a lot about myself and my study and work habits"(HRDP012, 2012, p. 11).  "The process of compiling the content for the portfolio provided some interesting insight" (HRDP012, 2012, p. 11). Career Development/ Personal Branding  "As I looked back at the EPortfolio assignment, I realized that the assignment could be applied professionally. I tried to build the EPortfolio to be a hybrid of Academic and Professional EPortfolio" (HRDP021, 2012, p. 1).  I wonder if the portfolio will eventually replace CV all together due to its capacity to contain large amount of information. (HRDP021, 2012, p. 1).
ePortfolio for NonTraditional Student  "One concern that I have about my portfolio, is that my professional information is a bit lacking since I have been out of the workforce as a full-time mother. (HRDP010, 2012, p. 9).
Creating ePortfolio is Satisfying  "Overall, I found the process of creating my ePortfolio to be a satisfying one. I feel unexpectedly comfortable with the end product and am pleasantly surprised by the quality of the "story" I was able to share after just a single, albeit rich, year of doctoral study" (HRDP009, 2012, p. 17).
Cross-Case Findings and Discussion
This study was guided by two research questions (RQs). Regarding RQ# 1, How were ePortfolios used across disciplines in higher education settings?, we have presented four case studies from four separate disciplines in higher education (Education, Industrial Technology, Chemical Engineering, and Human Resource Development) that have described how ePortfolios were adopted and utilized within the discipline for each case under examination. Although ePortfolios were implemented in different contexts, taken as a whole, these four cases illuminate the potential for ePortfolios as a powerful learning tool. According to JISC (2008), ePortfolio-based learning is a complex process made up of planning, synthesizing, sharing, discussing, reflecting, giving, receiving, and responding to feedback where "the process of learning can be as important as the end product" (p. 6). ePortfolio -helps students to visualize skills needed for future learning/careers 2 10 ePortfolio -helps for the non-traditional student 1 11 ePortfolio -not used in real-life 1 12 ePortfolio -not useful in job hunting 1 13 Reflection is important "big picture" of learning facilitated by ePortfolio 4 14 Request for more feedback from instructors 2 15 ePortfolio -tells the "story" of academic journey 2 16 ePortfolio -usability 4 17 ePortfolio -construction is time-consuming 4 18 ePortfolio -useful for job searching 2 19 ePortfolio -academic usefulness: organizing classwork/repository of artifacts 3 20 ePortfolio -quality issues 2 21 Help/Support from ePortfolio vendor 2 22 Instructor learning aids (i.e. template, rubric, written instructions, video) useful for building ePortfolio 4 23 ePortfolio -allow for publishing work to the Internet 2 24 ePortfolio -enjoyment/satisfaction from completing 4 25 ePortfolio -create social media awareness/literacy 2 26 More faculty training needed for ePortfolio use 1 27 ePortfolio -create virtual presence (personal branding) 2
To answer Research Question 2: What commonalities emerged among students using ePortfolios across disciplines, it was necessary to combine the data and analyses from the four cases and look across the cases for shared attributes. By its very nature, a multi-case qualitative inquiry generates a large amount of data (Lincoln & Guba, 1985) ; therefore, the research team utilized the qualitative analysis software program NVivo 10 (QSR.com) for combining the data from four individual cases for further cross-case analysis to search for commonalities (see Miles, Huberman & Saldana, 2014) .
Once the data in each of the four case studies were combined, the resulting 27 categories (see Table 7) were further refined by the research team into five broad themes that the research team agreed conceptually encapsulated the others. The following five themes emerged: career-focused, "big picture" of learning, social and visual learning, enablers to web-based ePortfolios, and barriers to web-based ePortfolios as depicted in Figure 5 . Each theme will be discussed further utilizing selected student excerpts buttressed by ePortfolio literature. According to Stake (2006) , excerpts that are shared in the research report should be selected on the basis of the expected utility of the participant excerpt to develop the themes found in the data. The student extracts reported in this paper were chosen on that basis.
Figure 5: Emerging Themes across Four Cases of Web-Based ePortfolios

Career-focused
Across the cases, the student data revealed that students (both undergraduate and graduate) saw their ePortfolio as a gateway to their professional endeavors. The process of documenting student knowledge and skills gained in their academic program led the them to look ahead and guage the usefulness of their product. One student in chemical engineering remarked: "The points presented in the folio are common in interviews. The folio is a great refresher before an interview and a great presentation during" (CEP069, 2012, p. 1). An Industrial Technology student said: "In the ePortfolio I have posted assignments, my resume, and some demographic information that will allow potential employers to get to know me a little better" (ITP002, 2011, p. 8). A pre-service teacher noted: "I believe that this will help me obtain a job" (T0060, 2011, p. 5) and in a HRD journal, a student composed the following reflection:
As I looked back at the ePortfolio assignment, I realized that the assignment could be applied professionally. I tried to build the ePortfolio to be a hybrid of academic and professional ePortfolio. I realized that the possibilities are limitless. I wonder if the ePortfolio will eventually replace [the] CV all together due to its capacity to contain large amount of information" (HRD012, 2012, p. 20) This career connection is also echoed in the literature; for instance, the ePortfolio building process was found to encourage students to think about their professional knowledge, skills and abilities (Buzzetto-More, 2010) . To meet the needs of learners in the 21st century, "Higher Education institutions must utilize educational ePortfolios as a collection point for all of the learner's information… as well as a point for connecting learning to work" (Smith, 2010, p. 2) .
"Big Picture" of Learning
Several students in the study found creating their ePortfolio prompted them to take a broader gaze at their learning experiences. In the four disciplines, students were challenged by the reflections requiring them to see the "big picture" of their disciplines and career choices but appreciated the value of doing so. For instance, a student in HRD remarked: "I also realized how important it would be to consider how each piece of my work so far in the HRD doctoral program would fit into the "bigger picture" of my ultimate academic objectives" (HRD012, 2012, p. 11). Another said: "Overall, I found the process of creating my ePortfolio to be a satisfying one. I feel unexpectedly comfortable with the end product and am pleasantly surprised by the quality of the "story" I was able to share after just a single, albeit rich, year of doctoral study " (HRD009, 2012, p. 17) . Also, a student in Chemical Engineering noted that: "The reflective writing was a good way to analyze my past" (CEP058, 2012, p. 3) . And, an Industrial Technology student wrote: "my ePortfolio allowed me time to look back over all that I had learned in my program to see how far I had come" (ITP009, 2012, p.7).
Reflective feedback from instructors and peers help students to develop a sense of meaning in the "big picture" of learning. According to Jones (2011) , "Students developing ePortfolios construct meaning from their learning experiences and develop a cohesive instrument for presenting the constructed meaning to others" (p. 80). However, students in the education department were disappointed in the reflective feedback they received from their instructors as brought to light in the following excerpt "I was annoyed by evaluators that would only put meet/does not meet requirements and not tell/show us how we actually did so we could grow and improve" (T0079, 2011, p. 6).
The "big picture" of learning resonates in the literature as ePortfolios have been identified as a tool providing "a comprehensive picture of learners' achievement and growth, enlarging the view of learning outcomes, involving students in the assessment process, motivating independent learning, communicating learning outcomes to faculty and parents, and creating an intersection for instruction and assessment" (Okoro et al., 2011, p. 348) .
Social and Visual Learning
Across two of the disciplines, ePortfolios were identified as helping students to showcase their learning through social interactions, and all four case studies utilized a web-based platform for student ePortfolios. Students had an emotional attachment to the products they created. They desired to create something they were pleased with, would want to show employers, and could keep for later use. One Industrial Technology student noted: "I have been able to make connections through LinkedIn with business people I admire. I have even had the opportunity to pick an executive's brain and ask questions on how he started his business" (ITP003, 2011, p. 8), while another student remarked: "When I started work on the ePortfolio, specifically LinkedIn, I began to see how this could be a useful tool for networking with like-minded indivuals…this became a turning point for me" (ITP008, 2011, p. 4) . A second HRD student described the process of creating their ePortfolio to reflect their personality through visual means: "As I am not particularly artistic or aesthetically creative… I wanted to create a portfolio that would be both interesting and informative, but also professional looking and subtle…choosing a color scheme that reflected my personal tastes" (HRD005, 2012, p. 2).
According to Barrett (2009) , research has shown that the use of ePortfolios is fast becoming an integral component of 21 st century learning. EPortolios "give students the opportunity to build a positive digital identity and establish their online brand" (p. 16). Also, she noted that when students are given choices in the visual presentation and multimedia components in their eportfolios, they are more intrinsically motivated to learn. The ePortfolio becomes, as Rebbeck described "a reflection of the student as a person undergoing continuous personal development, not just a store of evidence" (in JISC, 2008, p. 9 ).
Enablers of Web-Based ePortfolios
Analysis of the results revealed that there are key enablers associated with ePortfolio use. These enablers included online platform templates and instructor aids such as grading rubrics, ePortfolio models, templates, and reference guides. For instance, templates offered by the ePortfolio vendors enabled students in the development of their ePortfolios (Batson, 2012) . Also, a template created by the instructor for use by the Chemical Engineering students facilitated development of the ePortfolio; one student in Chemical Engineering remarked: "It [template] gave me a roadmap for getting started… [yet] allowed us to decide on materials included and [the] format" (CEP059, 2012, p. 1).
A second enabler to web-based ePortfolios was instructor provided aids. For example, a student in HRD found that the instructor grading rubric and the model of a completed ePortfolio were helpful: "The rubric and the link to [Instructor's] ePortfolio were very helpful in illustrating what is expected from an ePortfolio" (HRD011, 2012, p. 16) . Another student commented on the instructor's guides: "The how-to documents that were included on Blackboard were an excellent tool" (T0037, 2012, p. 3) . This enabler is reinforced in the literature. For instance, Light et al. (2012) recommended sharing a teacher-made or teacher-located grading rubric "at the beginning of the learning experience when the learning outcomes are communicated so they understand what is expected of them … providing a scaffold for them to develop their knowledge, skills, and abilities ... helping to operationalize learning" (p. 63) for the students and instructor.
The literature around enablers of web-based revealed that students benefit from access to guides that illustrate the use of particular tools and platforms (Barrett, 2011b) . Also, rubrics can be a "powerful approach to understanding artifacts within the ePortfolio and relating them to the learning activities and learning outcomes articulated to students at the beginning of the learning experience" (Light et al., 2012, pp. 61-62) . Ditzhazy and Poolsup (2002) noted that both internal and external barriers can impact the integration of technology tools within the classroom. Rogers (2000) contended that internal barriers could be related to one's perception towards or competency in using a technology while external sources include the necessary support, training, and tools. Rogers further noted that a lack of time and the unique culture of the institution cross both types of barriers. In this study, a number of barriers (internal and external) were found across the four cases in the creation of webbased ePortfolios. These barriers included the lack of adequate training, usability issues, time consumption, and student privacy issues.
Barriers of Web-Based ePortfolios
The first challenge identified by the students was the need for information and additional training in the creation of an ePortfolio. Students in education remarked that more explanation from the instructor was needed: "This system needs to be explained a lot better than it was... to the students and the teachers. It was a huge headache, and it is something that [I] will never use when I become a teacher" (T0017, 2012, p.2). Another student concurred with this view, stating: "The electronic portfolio is sometimes hard to navigate and figure out how to submit work. I think more training and information needs to be given to future students" (T0033, 2012, p.3).
The second issue that emerged from the student extracts was one of usability. Nearly 15% of survey data from pre-service teachers reported that the ePortfolio platform was difficult to use. These difficulties encountered created resistance to the use of the eportfolio amongst some users. For example, one student stated: "Taskstream is a useful tool, although not enough is placed on informing the students exactly what taskstream can do. If the students are unaware of the benefits, they are less likely to use it to its full potential" (T0077, 2012, p. 6). Kimball (2005) contends, "Even in systems that allow some customization, students are restricted to what the system will allow" (p. 442). For example, a HRD student remarked: "For a class exercise it makes sense to lock us into the structure they provide, but from my perspective, it seems too rigid. My perspective being that of one familiar with Web development and highly concerned with graphic design" (HRDP002, 2012, p. 12).
Across all disciplines, student after student said the ePortfolio creation process was time consuming. One Chemical Engineering student remarked that the ePortfolio was quite time consuming in its planning and writing stages: "More time was spent planning and writing than actually creating the site itself" (CEP031, 2011, p. 1). A HRD student said: "I would say that I have at least 20 hours into researching and building this project" (HRDP007, 2012, p. 19) . "While it was easy to use", a pre-service teacher noted, "it is time consuming" (T0064, 2012, p. 5). In Industrial Technology, the time factor was also illustrated: "Creating an ePortfolio was very intimidating ... and time consuming and not sure I will use it beyond this class" (ITP010, 2011, p. 7).
Another barrier discovered in this study was one of student privacy: "I am not sure that all students want to create digital profiles of themselves" (ITP053, 2012, p. 7). A Chemical Engineering student echoed a similar sentiment: "I don't like having my personal information/my reference information online, viewable to public" (CEP032, 2011, p. 1).
Technical-Social barriers to successful ePortfolios include glitches and usability that reduce effectiveness (Mancuso, Chlup & McWhorter, 2010) ; also, issues and challenges specified in the ePortfolio literature include scalability, information overload, saturated privacy and copyright issues, faculty buy-in, and technology proficiency affecting successful ePortfolio creation (Lorenzo & Ittelson, 2005) .
Limitations of the Study
It is noted that our interpretations of collected retrospective and anonymous survey data were not taken back to the participants to confirm or gather further insights (member checking; see Lincoln & Guba, 1985) . The largest group of student data (Education) was gathered anonymously and therefore was not able to be confirmed by the students who commented. Also, of the remaining groups, many had graduated and were unable to be located to get their feedback on the data. Therefore, the assumptions made by the researchers may be inaccurate or incomplete. Also, the data ascertained from the surveys and reflections are the students' perspective and experiences and may not reflect those in other university locations, disciplines, or academic levels. In addition, this study reflects four web-based technology platforms and will not represent all web-based platforms available for creating an ePortfolio.
Conclusions and Implications for Higher Educators
This cross-case study presented four cases around the usage of ePortfolios in higher education in four disciplines from two public universities. Even though a majority of the data collected in this study was for purposes of accreditation and evaluation, it is important to examine the overall experience of the ePortfolio student users. In culmination, these four cases reflect the perceptions of 459 student users of ePortfolios in the higher education setting. As a research team, we wish to comment on our findings and provide insight into our learning from combining and analyzing our results across these four cases.
First and foremost, the data revealed the need for the universities to more clearly communicate the ePortfolio expectations and requirements to the students. Students need to understand the pur-pose behind developing an ePortfolio. If students see value for the potential usage of their ePortfolio, they will spend time learning the tool and building the final product. For example, the majority of pre-service teachers looked at the ePortfolio as a way to complete course requirements in order to complete their evaluation rather than a tool for learning. Prior research noted that the standardization of ePortfolios (for evaluation reasons) is a potential challenge stifling creativity and innovation (Siemens, 2004) . According to Barrett (2011b) the student's "choice and voice" (para. 2) is very important to increase motivation and attitudes toward creation of the ePortfolio often resulting in a better experience and product.
Secondly, regardless of the ePortfolio platform, students and faculty members need training and support. The extent to which templates, tutorials, and self-paced instruction are helpful is dependent upon the individual, discipline and the tool. Easy access to support should be available in any case -especially in the early stages. An emphasis needs to be placed on the fact that ePortfolio development is not primarily about creating a deliverable to get a job. Instead, instructors must focus on helping students to see the value of what they are learning about themselves as lifelong learners, critical thinkers, decision makers, and problem solvers.
It is recommended that ePortfolio stakeholders on a campus or within a region establish a community-centered environment such as a community of practice (Anderson, 2008) . A virtual community of practice (VCoP) is normally organized around the interests of its members (Ardichvili, 2008) and could be utilized to share learning and experiences of quality ePortfolio practices in higher education in order to foster scholarship and research opportunities. For instance, the Electronic Portfolio Action & Communication group (EPAC) is a VCoP that has been involved with ePortfolios since 2002 and its virtual communication includes a list-serv and frequent Webinars (EPAC, 2013) and utilizes social media such as Twitter. A VCoP can become the vehicle for gaining formal and informal training and support around the use of ePortfolios. Through a shared discourse, key stakeholders such as peers, faculty and employers can come together to decide on quality, assessment, and evaluation whereby "student learning is social and therefore learners are building social capital in the community of practice well before they formally enter the field" (Brown, Peterson, Chida & Desrosier, 2009, p. 4) . The VCOP should also be involved in the selection, implementation, and pedagogies involved with the uses of ePortfolio technologies that directly influence the success of the product created and the learning achieved (JISC, 2008) .
Educators should be committed to the lifelong (longitudinal) and lifewide (breadth) facets of student learning. According to Peet et al. (2011) , much of the "unconscious [tacit] knowledge, skills, and capacities embedded within a particular context or relationship can be retrieved through meta-reflection (the ability to think about the process of learning)" (p. 15); and suggested that ePortfolios are one way to surface tacit knowledge giving students a voice, a window into prior experiences, and cognizance of their learning thereby creating a pathway between academia and industry (see also Heinrich, Bhattacharya & Raydudu, 2007) .
As technology becomes increasingly sophisticated (McWhorter, 2010) , higher educators must be abreast of technologies that promote and document student learning. Web-based platforms differ greatly in terms of their learning curve, ownership, sharing, updating, and design options. These technologies, platforms, and deliverables must match real-world applications in order for learning to be meaningful and make sense to the learner (Morphew, 2012) . Paulson and Paulson (1994) said that "The portfolio is a learning environment in which the learner constructs meaning. It assumes that meaning varies across individuals, over time, and with purpose" (p. 36).
In order to measure student learning, assessment tools (assignments and rubrics) that reinforce writing goals must be incorporated into the ePortfolio process. The assessment of an ePortfolio needs to be part of a formative process allowing for peer and instructor feedback throughout the program, not designed as summative only evaluations. Incorporating reflections within program learning outcomes and specific experiences (i.e., internships, service-learning, etc.) gives the students a more holistic view of their academic career and helps them to understand the relevance of their learning. In turn, an ePortfolio becomes an assessment for learning rather than just an assessment of learning (Barrett, 2005) .
Asking students to construct work in an authentic digital environment is important. According to Raisor and McWhorter (2012) , "carefully planning how to synthesize writing assignments, workshops, discussions, and reflections within an authentic context…is essential to meeting complex communication outcomes dictated by the current global environment" (p. 3). The construction and maintenance of an ePortfolio gives the practice needed to develop professional writing skills including "flexibility, communication and judgement in digital environments" (JISC, 2012, para. 1).
A constructivist classroom "requires a paradigm shift," as well as "the willing abandonment of familiar perspectives and practices and the adoption of new ones" (Brooks & Brooks, 1993, p. 25) . Throughout this study, each researcher became a reflective practitioner -one who goes back and looks into learning from the past and lets it inform their future practice. This process of selfreflection and interpretation is called metacognition which, according to Morphew (2000) , is consistent with constructivist thought. For example, a researcher noted:
I think it interesting as I examine the queries that I find that my terminology as an instructor has changed. For example, my students' reflection papers reflect the use of the concept of digital presence to virtual presence to professional branding. I think it interesting that it may very well be that my concept evolved over semesters until it is more refined in my own mind through experience with the Internet as an individual user of technology that is then adapted to my courses.
Finally, it is the combined hope of the researchers that the lessons learned from this study could support other programs in the successful implementation of ePortfolios across higher education. In the future, the researchers anticipate the application of learning obtained from this research to inform a second iteration of their study of ePortfolios involving the collection of data from an external (but crucial) stakeholder to higher education, the employer.
